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ABSTRACT

This report describes the work completed between 10 May 1971

and 15 November 1971, and is divided into eight sections:

A) Performance of telescope system,

B) Integration and vibration testing,

C) Rocket flight KP 3.39 -- 16 July 1971,

D) Performance of the reassembled telescope system,

E) Results of 16 July 1971 flight,

F) Ground based effort,

G) Personnel,

H) Publications.
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A) Performance of the Telescope System

The new optical system was calibrated using a blackbody

radiation source. 1 The following results were obtained:

Channel Wavelength

SNumber Range (u) NEP (System) NEFD

1 5-6 l.xl0- 1 3 Watts Hz- 1 / 2  10- 1 5 W/cm2 HzI/2

2 12-14 8x10- 1 5  " 4x10- 1 7

3 16-23 3xlO-4 2 x 1 0- 6 16

4 70-130 ".7x10-1 3 " 0.8x10- 1 5 "

5 200-300 l.5x10-II 0. 8x10- 1 3

* 6 300-1300 2xlO- 1 2  " lxlO-14 "

Th3 sensitivity figures listed above are for the entire

telescope system. As such they do not include corrections for

filter or chopper losses. These figures are not as good as the

corresponding figures for the A0400.4-3 payload. Since the

new optical system had 3 additional mirrors, and new light pipes,

L the fact that the new sensitivities were within, a factor of 10

I of the previous results was considered a successful change.

Unfortunately the mirrors delivered were unsatisfactory in

surface quality, so that the off-axis rejection was not improved

substantially over that previously reported. Even with the poor

quality primary mirror the off axis rejection was comparable to

that observed with the A0400.4-3 system at small zenith angles,

and better at the large zenith angles required for the KP3.39

flight.

1 j.R. Houck and M.O. Harwit, Science 1271, 164 (1969).

2M. Harwit, J.R. Houck, J.L. Pipher, and B.T. Soifer, Semiannual

Report No. 2. Report No. AFCRL-71-0328.



B) Integration and Vibration Testing

The payload was shipped tc Kitt Peak National Observatory

in Tucson, Arizona, for integration and vibration testing during

the week of 9 June 1971. The integration tests were performed

on 9 June 1971 and vibration tests on 10 June 1971. These tests

were followed by a "turn on" to check the functioning of the

system after vibration. No problems were encountered during the

vibration or turn on tests. Only a few minor problems were

encountered during the integration tests. The payload and support

equipment were shipped directly from Kitt Peak to White Sands for

the flight.
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C) Rocket Flight KP 3.39 -- 16 July 1971

The pay:.oad was prepared for flight at WSMR between

13 June 1971 and 21 'Vane 1971. A pre-horizontal check was

nade ._n 18 June 1971 and a horizontal check on 21 June 1971.

Uri"or•.•'-.ely, because of a week postponement of an Aerbbee

350 , , and a fu.l schedule for use of the Aerobee 350

tower tne week following our scheduled -launch, the rocket was

linable to go into the launch tower in June. The fl.ight was

rescheduled for 16 July 1971 and preparations for this launch

were made from 12 July 1971 to 16 July 1971. Ah unofficial

horizontal check was made on l4 July 1971 (the June horizontal

was official) and the vertical check on 15 July 1971.

The rocket, an Aerobee 170, was launched at 21:53 MST on

16 July 1971. All parts of the payload functioned as expected.,

There were no problems with either the cry:ogenic or vacuum

systems. A problem with the WCS system was discovered upon

reduction of the aspect pictures, taken by a Nikon camera, flown

with the payload. The analysis of the aspect pictures revealed

that the point of tip eject was about 100 off the planned point

of tip eject. The actual scan pattern was correct throughout

the flight in terms of lengths of scans, and angles between

scans, however the entire pattern was affected by the initial
II

error. Fortuitously, the one point of the original scan pattern

that was actually scanned was the galactic center. There has been

no hypothesis put forth as to the cause of the ACS error. The

ACS system was tested following the flight, and performed nominally.
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The payload was recovered inexcellent condition on

17 July.1971.

D) Performance of the Reassembled Telescope System

:The telescope gstem was reassembled following the 17 July

1971 flight, and recalibrated. The r6sults were in excellent

agreement twith the preflight calibrations listed on page 3.

Inspection of the system revealed virtually no damage to the

system from the flight.

'-I
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E) Results of 16 July 1971 Flight

The results and implications for the 4 shortest wavelength

detectors are presented in the First Data Report, which con-

tains the text of two papers "Rocket Infrared 4-Color Photometry

of the Galaxy's Central Regions," by J.R. Houck, B.T. Soifer,

J.L. Pipher, and M. Harwit, and ".4hy Many Infrared Astronomical

Sources Emit at 1003m" by M. Harwit, B.T. Soifer, J.R. Houck,

and J.L. Pipher. The first of these papers has been published

in the Astrophysical Journal (169, L31). The second paper has

been submitted for publication in the journal Nature.

The two long wavelength detectors did not function properly

during the flight and this problem is being studied, in an

attempt to determine the cause. The preliminary hypothesis is

that the malfunction is a result of radio frequency inter-

ference, which did not reveal itself during any of the preflight

tests. We base this hypothesis or the fact that the telemetry

frequency was 2 GHz for this flight, whereas for AO 400.4-3,

in which these detectors worked well, the telemetry frequency

was 234 MHz. Also these two detectors are the most susceptible

to this kind of effect.

$3
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F) Ground Based Effort

The ground-based photometer was taken to Mauna Kea

Observatory at the beginning of October. A total of 8 days of

observing time on the 24" telescope were spent, of which about

70% of the time was useful for observing. Observations were

made at both 10-o and 20u. Much time was sptnt searching for the

sources observed in the KP3.39 rocket flight, as well as sources

from previous Cornell rocket flights. The data is currently

being reduced, however no positive indication haz been found for

these sources. This would indicate that these are non point-like

sources, since with the measured sensitivity of the photometer•,

sources of the observed strength would have been seen with very

high signal to noise (>10) in one second. (This is true, of'

course, only if our aspect positions are correct, however we

have fairly good agreement with known objects.)

The equipment performed up to expectations on the telescope.

ThE previous problems of microphonics seem to have been elimin-

ated with the newly designed chopper and a new type of detector

mount.

-
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G) Personnel
Function or Area of

Na*.e Responsibility Support

M.O. Harwit Project Scientist Part Time

J.P. Houck Project Scientist Part Time

J.L. Pipher Long Wavelength Part Time
Detectors

B.T. Soifer Short Wavelength Part Time
Detectors

J. Stasavage Technician Part Time

H) Publications

J.R. Houck, B.T. Soifer, J.L. Pipher, and M. Harwit,
"Rociret Infrared 4-Color Photometry of the Galaxy's Central
Regions" Ap.J. 169, L31 (1971).

M. Harwit, B.T. Soifer, J.R. Houck, J.L. Pipher, "Why
Many Infrared Astronomical Sources Emit at 100lm" submitted
to Nature.

B.T. Soifer, J.R. Houck and Martin Harwit "Rocket Infrared
Observations of the Interplanetar: Medium" Ap.J. 168, L73
(1971).


